REMARKS 



Before proceeding with the election of species the Applicants wish to 
comment of the amendments which are directed toward the accelerators disclosed 
and claimed, specifically claims 5, 9, 14 and 19. First, the term "sulfonamides" was 
an inadvertent typographical error for "sulfenamides". The latter are accelerators, 
while the former are not. Support for the sulfenamides, correctly appears in the 
specification at pages 1, lines 27-28, "CBS (N-cyclohexyl-2-benzothiazole 
sulfenamide)"; and again at page 13, line 13 and page 14, line 23. A corresponding 
amendment to the specification has been made at page 13, line 7. 

Next, the Applicant's have inserted the term "thiazoles" into dependent 
claims 5, 9, 14, and 19. Thiazoles include MBTS, as well as CBS, a sulfenamide, two 
accelerators utilized and exemplified by the Applicants (specification, page 18, lines 
9-11; page 19, Table IV; pages 20-21, Table V; pages 24 and 26, Table VI; pages 27 
and 29 Table VII; page 33, Table VIII and page 36, Table IX). While MBTS is a 
us^fiy^and^exj ^plified accelerator, its fa mily was inadvertently not included as a 
species of accelerator in the claims. " ~ " 

The term "thiazole" is recognized in the art and to support that 
contention, the Applicants have included as Exhibit A, excerpts from the 
"Compounders Pocket Book", published by Flexsys, as a reference to the rubber 
industry for various chemicals they supply, including accelerators. Among 
accelerators are: "thiazole based", "thiurams", recited in the claims and 
"dithiocarbamates", also recited in the claims. At pages 1, 3, 5 and 11 are listed 
MBTS and related thiazoles and at pages 7, 9, 13 and 15 are listed CBS and related 
sulfenamides. Inasmuch as "thiazole based" includes the sulfenamides, the latter 
term can be removed from the claims by an appropriate amendment. The Applicants 
have also included as Exhibit B, excerpts from the "Rubber Chemicals Equivalents 
List", (5 pages) published by Monsanto, the predecessor of Flexsys. The Monsanto 
reference also listed various chemicals supplied to the rubber industry from several 
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manufacturers. The included pages present several exemplary thiazoles, under that 
heading. 

Finally, the amendment at page 9, is merely to complete the identification 
of the long chain elastomers of the present invention, so that it now comports with 
corresponding identifications throughout the application. 

Focusing now on the restriction requirement, in support of the request 
that a single disclosed species be elected, the Examiner has provided the following: 
a) Applicants are required to elect a single species of rubber by electing a single 
rubber from one of those at lines 5-9 of claim 1; b) applicants are also required to 
elect a single accelerator by electing one of the accelerators in instant claim 5; c) 
applicants are also required to elect a single "difunctional cross-linking agent" by 
selecting a single choice for R and for R' and for R' 1 and for X from one of those set 
out at lines 11-21 of claim 1; and d) the applicants are also required to elect a single 
choice for m and n. 

Each of the requests are addressed separately as follows. 

a) The Applicants traverse the request that a single species, of rubber be 
elected. All of the rubber materials, which include natural and synthetic rubbers are 
unsaturated polymers which are sulfur vulcanizable. The particular rubber 
vulcanized (cross-linked) is not significant to the claimed invention, which is based 
on the use of Applicants' difunctional cross-linking agent. For purposes of 
examination, the Applicants elect styrene-butadiene rubber, with traverse. 

b) The Applicants election of a single accelerator from claim 5 is the term 
"thiazole based materials" according to the amendment discussed hereinabove. It 
has been explained that the term embraces two exemplified accelerators, MBTS and 
CBS. If further restriction is required, the Applicants elect, with traverse, MBTS (2- 
mercaptobenzothiazyldisulfide) . 

" c) The Applicants election of a single difunctional cross-linking agent 

includes the following choices: where R is R"XR"; where R' is the branched and 
linear CI to CIO alkyls; where R" is the branched and linear C2 to CIO alkylenes 
and, where X is O, oxygen. 
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d) The Applicants election of a single choice for the subscript m is where 



m is 1. The Applicants traverse the request for an election of a value for the 
subscript n. The Applicants note that the formulation for a dimercaptan cross- 
linking agent having the general formula 



(specification page 10), includes the Thiokol™ family of prepolymers, which vary 
from about 1000 g/mol to about 8000 g/mol. During cross-linking, the prepolymers 
break down into a number of different size units and accordingly, it is not readily 
possible to pick a single integer value. Rather, multiple values for n, between 1 and 
100, apply. 



on the foregoing elections. No claims are cancelled at this time and none have been 
added. There are no changes to the inventorship resulting from the elections made. 

In the event the examiner wishes to discuss any of the foregoing in 
greater detail, the undersigned attorney would welcome a telephone call. 



HSRSH 



The Applicants have reviewed the claims and contend that all claims read 



Respectfully submitted, 




Renner, Kenner, Greive, Bobak, Taylor & Weber 

First National Tower - 4 th Floor 

Akron, Ohio 44308-1456 

Telephone: (330) 376-1242 

Facsimile: (330) 376-9646 

E-mail: dibobak(a)rennerkenner.com 



Attorney for Applicants 
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Serial No.: 10/020,547 
Inventors: Hergenrother et al. 
Attorney Ref.: P01038US1A (FIR.P292) 

MARKED UP VERSION 

In the Specification : 

The paragraph beginning on page 9, line 22, has been amended as 

follows: 

The long chain elastomers of the present invention having the structure 
Y m (SRS) n Y m where Y is selected from the group consisting of H, SR' and SiR' 3 ; where 
R is selected from the group consisting of branched and linear C2 to C20 alkylene, 
C6 to C20 arylene, C7 to C20 alkyarylene and C4 to C20 cycloalkylene groups and 
R ,r XR l ; where R' is selected from the group consisting of branched and linear CI to 
CIO alkyl, C6 to CIO aryl, C7 to CIO alkyaryl and C4 to CIO cycloalkyl groups; 
where K l is selected from the group consisting of branched and linear C2 to CIO 
alkylene, C6 to CIO arylene, C7 to CIO alkyarylene and C4 to CIO cycloalkylene 
groups and R ft can be the same or different; where X is selected from the group 
consisting of O, S, NH, NR' and mixtures thereo f: where m is 0 or 1 and n is 1 to 
about 100 . 

The paragraph beginning on page 13, line 7, has been amended as 

follows: 

Representative of conventional accelerators are thiazoles, amines, 
guanidines, thioureas, thiols, thiurams, [sulfonamides] sulfenamides, 
dithiocarbomates and xanthates which are typically added in amounts of from about 
0.2 to about 10 phr, with a range of from about 2 phr to about 5 phr being 
preferred. Representative of sulfur vulcanizing agents include elements sulfur (free 
sulfur) or sulfur donating vulcanizing agents, for example, an amine disulfide, 
polymeric polysulfide or sulfur olefin adducts. Useful examples include CBS 
accelerator (N-cyclohexyl-2-benzothiazole sulfenamide), DPG accelerator (dipehnyl 
guanidine) and, for examples in the invention, MBTS accelerator (benzothiazyl 
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disulfide). The thiazoles include CBS, also a sulfenamide, and MBTS, while PPG is 



an exemplary guanidine 



The paragraph beginning on page 14, line 20, has been amended as 

follows: 

The same basic rubber formulation is used throughout the examples, for 
both the control compounds and the compounds illustrating the invention, with the 
exception of the cure package or cure system, where the cure package or system 
may include sulfur, CBS accelerator (AT-cyclohexyl-2-benzothiazole sulfenamide), 
DPG accelerator (diphenyl guanidine) and, for examples in the invention, MBTS 
accelerator r(2-mercaptobenzothiazvlsulfide) U2~mercaptobenzothiazvldisulfidel 
and Thiokol™ LP31. Table I lists the rubber formulation used throughout the 
examples. 

In the Claims : 

5. (Amended) A long chain crosslinked elastomeric composition of matter, as set 
forth in claim 1, wherein said accelerators are selected from the group 
consisting of thiazoles, amines, guanidines, thioureas, thiols, thiurams, 
[sulfonamides] sulfenamides , dithiocarbamates and xanthates. 

9. (Amended) A method, as set forth in claim 6, wherein said accelerators are 
selected from the group consisting of thiazoles, amines, guanidines, thioureas, 
thiols, thiurams, [sulfonamides] sulfenamides , dithiocarbamates and 
xanthates. 

14. (Amended) A rubber article, as set forth in claim 11, wherein said accelerators 
are selected from the group consisting of thiazoles, amines, guanidines, 
thioureas, thiols, thiurams, [sulfonamides] sulfenamides , dithiocarbamates and 
xanthates. 
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19. (Amended) A pneumatic tire, as set forth in claim 16, wherein said 
accelerators are selected from the group consisting of thiazoles, amines, 
guanidines, thioureas, thiols, thiurams, [sulfonamides] sulfenamides , 
dithiocarbamates and xanthates. 
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RUBBER CHEMICALS 
EQUIVALENTS LIST 



Monsanto 



260 Springslde Drive 
Akron, Ohio 44313 , , ,.„, 
Phone: (216) 60 6 ?/" 



This booklet is intended as a guide to chemical equivalents and is 
a compilation of several available commercial sources as well as 
Monsanto files. It is as accurate as we can reasonably be ex- 
pected to make it; however, as Monsanto has no control over 
others manufacturing processes or the names assigned to various 
chemicals, the booklet cannot be considered a final authority but 
rather the user should consult the supplier of the chemical in 
question. Also, by necessity, the book contains several materials 
no longer commercially available; therefore, the presence of a 
chemical in the booklet does not necessarily mean that one can 
purchase the material. 

Nothing contained herein is to be construed as a recommendation 
to use any product in conflict with any patent MONSANTO 
MAKES NO WARRANTIES AS TO THE MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE OF ANY PRODUCTS 
REFERRED TO, no guarantee of satisfactory results from reliance 
upon information or recommendations contained herein and dis- 
claims all liability for any resulting loss or damage. 



Issued: January, 1978 
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THIAZOLES 



2-B nz thiazyl-N,N-diethylthio- 
carbamyl sulfide 



-N 



f, / C 2 H 5 
C— S— C— N 

\C 2 H 5 



Tradename 
Ethylac 



Supplier 

Pennwalt 



Physical Form: Yellow solid 
mp 69° C 



Benz thiazyl disulfid 



Tradename 

Thiofide® 
Akrochem MBTS 
MBTS 

VulkacitDM/C 
MBTS 
MBTS 
Altax 

Royal MBTS 
Pennac MBTS 



Physical Form: Cream solid 
mp 167° C 



Supplier 

MONSANTO 
Akron Chemical 
American Cyanamid 
Bayer (Mobay) 
Dupont 
Uniroyal 
Vanderbilt 
H.M. Royal 
Pennwalt 



2-Mercaptobenzothiazole 

CO- 



Tradename l 

Thiotax® 
Akrochem MBT 
MBT 

Vulkacit Mercapto 

MBT 

MBT 

Captax 

Royal MBT 

Rotax (Specially 

Purified) 
Pennac MBT 



-SH 



Supplier 

MONSANTO 

Akron Chemical 

American Cyanamid 

Bayer (Mobay) 

Dupont 

Uniroyal 

Vanderbilt 

H. M. Royal 

Vanderbilt 

Pennwalt 



2-Mercaptothiazoline 

H 



CH 2 



Tradename 
2-MT 



Physical Form: Cream solid 
mp ior C 



Supplier 

American Cyanamid 



-, > 



Physical Form: Cream-to-light yellow solid 
mp 170-175° C 
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THIAZOLES 



2-(m rph lin dithi )-b nz thiaz le 

Q3£Us-s-nQo 



Tradename 

Morfax 



Supplier 

Vanderbilt 



Physical Form: Cream powder 
mp 125-135° C 



Zinc salt f2-m rcapt b nzothiaz I 



Zn 



Tradename 

ZMBT 
VulkacitZM 
Zenite° 
Pennac ZT 
O-x-a-f 
Zetax 
Bantex® 
Zenite Special 



Supplier 

American Cyanamid 

Bayer (Mobay) 

Dupont 

Pennwalt 

Uni royal 

Vanderbilt 

MONSANTO 

Dupont 



Physical Form: Pale yellow solid 
mp 250° C 



*Bantex not normally distributed in 
the US 

0 Zenite contains wax 



A Copper Compound 



Tradename 

Cupsac 



Supplier 

American Cyanamid 



Physical Form: Pale yellow solid 
mp 250° C 
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